^%ii-./-P\.-: ,/ ■;. -„■■ :; ,.■ ■ Msp>%'0'fpfiiy'';.:;:--i-:\^^ 



'■<^i *.i 



HIOlXX.fCAL IK.'lJ.l-ynN 



(t,A,~;iLS F ArU"}>> Vv.'V!>H ,' 

f.vv,, author livi.i -v-Cd-jKin so U;-;:i)i-(M iho f5ii',^fi,U ri.j'lit^ ,,f i.-v«'i.i! 

SH'*-i"< !S i!ji..j<,!;" •- in ,.;>, ,.,«-() cc..,niti>- !■!> '?>' \iirth"ns KUJr* 
<.>-;j.i*-< i.Uiv w!;,-n; cjK M.i, >.i,.i!id-v un i;.rsn«' ', i-^i -^^ tf» !fv •.tciyv 

Mif t)r ihe fi,-r;.-.nj^;i. i,'i, m f.ii.i! i^ii.^/!it -li i;n-j •.5,,.. -f* j-jif^!, YioHmOj^; 
i't, '.sci-ur (', rut- rn.it-.i '-t.>5-.';, iJUnwH ' ■!>"ii,!hi.'i^t W aH\i, 

/ftthil^'cVlfii tu)f!/"tf/, Af,-r>,/i*/JA" If UHi'J '-'■ '»> 3'i>!l,i, ,■'■«/»'•" fAi 

M.trf. V(J.-.\-£V ii!'4;<r(, '..v,-/' ^' '^^'h^>J>< "n^* .(•'/<•• M' ?!•' >rt t T^k- 
ia.st !>■' J.U!;!U) '>rtlv J-opi KrJith t im)!in.« and < nl.nruk>, / 'v,-Vf 

uJ(«i a foot 'ir int>f<> >ft !i.am<-tf'r ishuJ .scv<-j.iti )riC»ir-5 !r..jh, i^'lhri 

These niou!id>. aif> ihot sl.M.'.ttt^i'i v<t.xii Ijh^sj ;:fn'.'=''> ;«nd t/^^insi 

I, Uitipf' 4(1 ^OHH- kv,(JiJilt^^. jjfew.rvs 10 bujlti jif ne>«;H unWft rd,rhi! r 
^lige smnc,-. Hits ;-, \\\i i.i\.^r „rt C ..lUbrcok, ( .sttnt'tticut. tot 
'■v.uij>j)ic L'tilikf, / is*;? " AHc' n'<-. \:ineJ«-H tin- vcU<>v sprtit-ii oC 
■•!-.f f^onub- ,ij>ticir re, i»i(r ii._>'-t\ini„!i i>i thci' hftWw ajtd /. »wt.'<f/>. 
i.itj;«-.\- '.;iot<.'n,.ni-.<T» ^.', ,i,n' nttt- iru .-Msrkrfs or th-se VAn »:•; 

di.nr.c thj- 'ivpfKif sli^tji nnSm !ii4-ite> jm-j vifgiji frtaak-si. 



^y^'^ 2[^>f^ 



i'' 



~'ls<3f: 



\it: ^-'^nmi-EK' mx> ). a-. jh'M-cVIvixw* 



Till* flit(lit, c*fj^Cia}ly in ilu t.i'-c of / /,*/ir/>«'j. presents a 
bcauufut sptfCtAck At the moment whpirii tht rfwat »warfi)ing 







,4i««vj ;i 9 . i"lv« «iHjt» ;««! iStiiWKk. 

VHBcther wJtH the ha^ of saWe maJeo andi«i lj»rK« tawiiy-ted 
fcmalejj, bfjiak tn a fli^ frow the «»*>« ofXfOMiiniJS of the oeat. 



The winged forms hiulen up tiie slcndrr gntt>4>Udieii oo wfakb 
they rock for a few moments, wbile MJing tbetf triiciieae with th« 
pure «tr of the upper world, then one by one spread their (flitter- 
ing winffi and srtar into the air like ■pturka rimng frrmt a 8rv 

While watchin^r a coiony during this intvreating cuitr.inaiion of 
its anmial development, the senior awthor noticed females of two 
dtfleretit kinds instfinff in mimben from the same openingit of the 
ywn t - t pv grn d mound. The nujohtjr of these fitmalea-were the 
renuilcaUiy ptioae iodividtwts, of a rich fiiiVoos red. with esttremely 
braaif aiwl Aat leg« and abnornutlly short, ^ble tarsi, whkh have 
dwaya been regarded a» tiie true fnnales of /,. laHfiti. Among 
ttiesc, however, there ^vtt. aev«r»i ho.ndred females whi«h were 
pejxefMiMy9malkr, of ^ deep brown color, nwch 1«m pilose, mth 
only modefately bro«den(«d and cootpresaed legs and with mudr 
longer tA^. B»th forma mingled with t>K workers ami maica 
and took flight togctther within the same half hour AJthmigh 
the unusual cbaracler of this obaervaiiaA.waa fuUy appreciated at 
tlie time. c>rcuinsl»nce« made it imponaiHiJe to excavate thf nest 

vrfirpin itvaies. It scented best to leave the nest for cartful stwiiy 
at-soBiC'fi|ftt»e-ti«K! and to collect a iargfe ntitnbcr of the wofkcrst 
in«i«k and kxMlMk at the sttrftcr. 

In Uiii>{Mqier we will deaigriait as the ^'female the highly abcf- 
rant fcam {f'vg. \,C) with th« excrs«vdy ftattmed legs, ». /., the 
form' which has hitherto pasaed at the true and only female of 
UMftt; the cither ( Fig. i . />') we will call the «i>(enta]e. These des- 
ignatiom iriti. sttAice for {^vsent parposes and will leave the ftcts 
uw c c to w d by the conjectural nteaaiiig df thtftiingtriarff)iiior|)hiain. 
.A tern days after the abovv recorded obaervations were made 
the Maior aitthor rettutied to Texas, and soon aftenMirds, with 
the aid' of die junior author, undertook an ekamiiiatkin of aU the 
matetial of X. Uitipes collected during three coosecutive •ummers 
in three iSffbcnt localities. This was easify .possible because the 
spedmena kom different nests had been kept by- themselves in 
jieparate -yials of alcohol. There were, in aU, coitets^ioa* from ten 
Mparate nesttt, xt recorded wit)> the date of capture and the per- 
sonnel of each oltjny in the following taWr- : 

Nest No. I. VVoofIs Hole, Wa**,. Aug., 1900 ?, cf, ^-«'. 

Nest No. 2 Woods Hole, Mass., Aug., igOo. ?, ^■'* 



Page Missing From Book 



tMIIOIimiC OUKBJIS IM AM MmUCIM AKT. 



»5S 



^AT'^^^u'r js3-."~;ti^ iXivs 



- " ^^ifiiaf^'^s;t& f4^ 



l.<afilt of ItMm 

l«Bgllk<it'fi*iWr. 

Ltsnfjth i^iMtiote 

llMgiit'uf ftciiule 

L«t|ttjb uf •niennia Kii{>e 

A^m tinaitfUi w Batamud an^w 

•L«i>|l^«f fttaljc»h». ..., 

BntMhli of tunueattii . . < 
iMiigA ttf tttn hmmr . 
imi^ 6( mi^4h km 

liDg^^iimA fCHU» 

'«WiirtMI-'W Jmp^ KMWMf .« ,*..,.,,.^ 

BniMili of iiti«M{e ta«wr. 

'Mr#MMl«»rMiMlfMMir 

l««iftk <tf-ai«tiK* uIm 

Iitnftht^lrtiMlalttU ... 

tkmniiAalkmt ilW». , 

lk««Miaf.«iiM«i)«l{iaM 

tiMll'.Df IMIllifilJj-lll. ■ -. 

wiMMpQi 9m- wJH^B(s wMPV MMrPlllJ • ■ ■ • »-, ^.-*# . •'. . 

IJIIBll^l'lllrWMiW'JiHf MiMlif flwilC'*.'.'.!"- • 



3 







.».! 



l,.clw<»,r. 


. t.i^« 


'■sr 




/liir 


:i« 


u 


9*J 


oa6 
I7« 


^0 


»6T 


l.I» 


•.|<3 


».J^» 


»»4 


i '1' 


»4« 


;iH 


^ i,«i« 






t 40 




1 :s 




».MS 


i,*8» 


».J«3 


'i;i 


ir4«» 


■^ 


44S 


»«7 


jjt 


*? 


S 


II* 


4»' 


*J« 


*|9 


•«• 


Mr 


*ft7 


,«*» 


i^f 


•1 


m 


•? 


' ii 


iv 


7« 


n 


.9 


i 1! 


fJ. 


1.17} 


L f** 


»i» 


*>• 


SJ« 


4*9 


«A|- 

lot 


1 


'S 


m 




Ji 


l.«9( 


'.•■ 


«» 


s 


!8 


•2! 


107 

•67 







• 3lj^BH^K Wl ^I^Hi^WWBJ WwlWf jBifW*»( ••■«,.«, ..4. 

%ii^ to the Un^ <tf imteM qiecilc diagnoan cxcqit iw. the 
npiMliMi^ of (be extniDrtiiMilljr flatumol Itfi fai ^ fMnde, * 

clMta^<«r|lidi te, moivover, cnqpiifitiMd M 4lM apedlb imp*.- 
1|r«l8li Iwd «iity two •fwdiifm at db ^4mti*. Thttoet^pl 

It «•• the flttiMMv of tlM k^« 0I' I;,' 4(itii^^ « «mil:!iMtt «boi« 
ptomMiMKd in /iMyfN» and v^il«; tim m imffKim mi. ,M|e anon 
rtcmtiy diicovered Jft#jMn^ tk«fc^ U$^4*^._$^$t)i.1ia^mftt» 

fM» ilicw ftini» M the g/^m 4^mA»ngn^' ' ij^ ttl'-lilAiMil 



•Tke#i 



.«*•<• aricM. 
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this jjenus to »ult»g€ficriG rank luicifi* fumus, where it is still 
\i»mA to sncittde those aipcciea wiiieh bav« j- instead of fj-jointe<l 
masuii^ palpi. Mayr rctlescnbcd ('<ii6, p. 8S9) the ,*-feat«le 
trom ife jtefecti^ iq>e«:imeit from Wisconsin, attd says that he was 
tit fir$i teiBfUbEd to pt^oe k in a new genus on account of its re- 
Riiutebie «^pejirMiQe« Thai h« refrained from doittg this is e^- 
ckrtce rf itiik kcea taxottJ^iMc itis^ht. Later writCTSi like Efflerjr 
('9l3> P' '^0%^%*>^' ^lu'ded t{te ^f ■'female ' in %he iskh of £<i]!i'»» 
i^pettie* m dist^gt^Uiftlie {r<»isi sUl otiiier f«malM ^ ha\'ing "the 
htiiti tara«» sHttrHir than tl»i much llattM^d fcitna.*' • Th^ di^ 
cov#y of tlt«^ a-'ftaoa)*, wluieh has the Mftcl tarsti* longer and the 
tibia tDuch i&m dti*tke<t^ niak«» it itiore diliicult to reeognize tti« 
iipedes. This has tiwltjccd us tij Btake a Closer stu^y of /.. ittti/^s 
and of the iailkd damper in all the scxttal phases. 

Compariiton »ht>vrs tlist the a-fenmie ia almost tntertnediale be- 
tween the ^-fcroak aacl Uie fotiiale e»f eiat/^gnr. THift l» cieftrijr 
sh«wn in the ftguret, in the Utile of mcasuremetits oh p. 1 fj, 
drawn ap by tlt« jantor autltor, and in the (wo^olumtt stotxttnoitf 
of the print-»|>3l (ifferences between th« a- A»d ^"^amalWj as ©am* 
pared with the feniaJe,.©/ £,^tf/*rwfitr »«• a, »tiH»#sr^^^^^^ 



'«-fMMil»' «<' Laila* tetifw. ;i-fiiw>ki(i^.-lawiii| ■■lit^iw. 

1, Dark brown, like L drtvi- I. FuiVoaii. r«^, in one he«t 
/:■>■ y. (Ho. 5) dark' brdw* Hkc. th« 

«-fenfjal«. 

2. A Utrier more piU«»ft and i. Much rtiiwe pikiM: ayD<i 
ptitaescaSot tiian Z,: dmtt^fr 9. j>t»beaciei»ll. 

J. A UUle larger. 3. Cattsidtiisalily largter and 

longer. 

4. Thorax longer irt propor- 4. Thorax much iM^r to 
tion to the gMter profxirtion to the ga*ter. 

5. Mciionotuiis and sctitffi- 5, M^oitotutn ani) scutci - 
lum as m iiin>igfr >t , lutit flattfir. 

6. F'lirtiote thicker, highrr aJHl 6. P«!tIole «oruikterably thicsk* 
more rotihdbd Ahmft than in er, higher and more roundiNt 
eltit't-gei' 9. ^K»v«. 

7. Mantlihles fiiteiiitr to thofte 7 Mandibles with fewer 
of dat'ig'fr Q . tcaeth than in tlAfigir 9 (F%. jC^ 



XHUcmmtc ui^SKKs IX A» 4^«»ite«i Mir. 



«5^ 



8. Antenna} «ca{K and lunk' 8. Amtennal Kapemtd fiioic- 
aiuf thorter ahd bmader. (¥'t^. ujjin *tilJ shorter and Vosid^. 

?s ^•) tF«. 2. 6). 







«# Cfitn ein-jiftr ^ ; a,<a I, Ai«gM»«>9 i {.V«!ll^,f . 



9. Trocl»*(rt«r«, limmv and g, Th«ae joiiitl .aFtnmidl» 
t»)i« ftMMder and more fttt- iMnly' iiit(«MHt and i^&Md ^ 

t^. StfiiSil a iittie smaHrr. la Stfftil i|i«d» tmaller. 




rta. 3. <<, «f«MNtlt« «f /LAM, «|MV." ff ! 0. <itl. Mil^^^ , C. of ^ f. 

f I. Att lite Umi a' Kttle more i l Tuni^.npi^f imfrinr. 

13. MidiHe and hind tarsi it. Mtddie.aad 1Miik| tani 
oniify a» Itmg aa the tibix. muck atkortcf ikm |lir tttw. 

Tmiltng now to a comftaruoo of the Tirf lyafji:!. ^a<t^ imj 
thHKifetr, aa exhibited by tlw «tirkera and rnahm, wr ««»# hm Iwr 



pmm» ©f i|t*86f*BCe, so tfcalt wc are compeiltsd t« regard the two 
speKie»"*p'V^ t^m^y rc,J«t«»i- to each otfter. The w0rkf!f Ja/i^s 
i^a »iiui!ka! P^SiOie^ whickh ^tiiinetly btunt and roundel a^ve, 
and the Kaiir» are ^>i|i«wtntt okm-* atMindajJt and evenly distnbuted 
on the d(»r«ai sUJ^i^^ fittt fat^t^r. In the »r«»rker ri/it4g&, on 
the otitic' hand,. tli$:(i(^!E^e is tbiBner anteropostcrktrty And shat^ply 
cuiMcat^ (iboi«ii» wH<en fisciR jn proftie, and the gaster is iis^ uni' 
forituJy hafay swwj 40iwewtiat oiorc «hini«|r Til* imiet of the two 
spfcclea di^trlBi»ih *» do the workers in tUe sitofie of the petiole. 
Moreover the oi^i^ e^ftger is diecidiidiy larger, tmmt ro^iMt and 
bjaciter than the mn^ eX ia/f/ta. l^jese diieirntes, c^Medally i» 
the inaieji, m» c^Hy Bf^ireGiatifd sm the Jiving spodtnem when 
th«y arc ««n in nuaitMen. but are ft«!c««siirily more obiseitrD ie 
drbd cabinet irpeciniena 

l**r<Mtt these co<n|i»rativs«ly siigiit diiflfere»K« between the ma^ 
and worker* of the t\r<> species we sijould n^tutyiy expect te 
find a correaf>orK)ing simiMriiy in the fentities. It is quite obvious 
that th^ « feinjtie is the very form which satiafieH this requine- 
nieiif, whereas the /J-fetiiale pi«fe»t!i exttente charactera whteh 
niatceit appear h'fee a decided sptsrt or aixrmiion frem the nor- 
m»i type of iMsius female. U wouW seem, thercfbre, that the 
jS»fent«te is thi? ont' for wfkich we are m«t in i»4ed erf' an exptau^- 
tion, aUbJaugh it i» ct»»*wet*»l «ith the females <rf mtrtnaf (oHA by 
a rather cwmpirtK ^envs of g'rstlations, «. c, through the f^mali^ 
of the foiiowing s()«cie», ^>e|rim•tin^ ^'ish th<; most extreme form : 
/,. Mu'-fftn, et-leinak' of /uttfas, ciaitgw, mterftttus. The rc« 
markatiic configiirauon of jhe icgs and antennse, the coJor aftd 
pilosily «i( the ,?-femate all suggest .sotne peculiarity of hsbil or 
habitat the nature of which remains to tic determined by further 
otiservation and experime»>t. 

Wc crtinc now to the iinportant qucntioo . What is the meam- 
;ng of this dimrirphi«ai in tht; female* of /. latif>eif From the 
trugmtntary rkira at our comiwand it would seetn that four dif- 
lerent hypotbcs€» might be advaHceiJ to explain this [>ecttHar 
piu!iionit'n«n : 

I , It may t>c suggent^d that the «- and ,<-<emales really beiong 
to two fh»lw>(t sjiecies. Aceordrflg to this view the a-femiile 
tnight be regarded as tlte true queen of Imtipti, whereas th« 



n)M(iKl»M!(- yfRJl>W IN' AN ,»mK«K;A!« ANT. (57 

fi-mrtn wtmld represent liic rttieen of sonw! i«<-juiii««f or syrtibiotit* 
spesjies. Aititoug'h this cxptaHstiyn is rcadtiy siigg^rst^^d by the 
weIi-kito«'fi cases cif ciulosis and >fendbiosis »n ant*, we arc. n«\'?'r- 
thc!e>is, hound to rt;<;i t it f.-.r tho ftvilov^iri}'; rrasons Tlvm^jh 
the /^-ifituti's were t.'iLi'ti m scM-iiii (vrjst.-. und, in one ca^c. Vi'Cfe 
ac'tn lu f;<;ifbrati' liicir iitipttat tiijjitt ;ir i!io v,-ry saint' mni- (i- iher 
(/-fcm;ilo-s, no niiilt-s'or w'.irwfr>; which ci.uld rfpcvM;nt .'in^' «i)»r-t irs 
except hftpcs wvre to fxr (oiind in tlic nf\!«i. I In- •^■.wiw -iijjuu»etit 
'Wouid holt! ntuuuis imi(auiJi\, were >*•«• to t.-on.«idcr \\w ,i-(orm as 
the only true fi-niale v>'i lottpi'i ']'!m- workers aod ma)r<i rif all 
the kf»own» Nortfi AmerK^ii I.^Mi have bci'i* accounted for, and 
there »s sttH a ftMnatt. fbnn left ov<t. so that there is i\<:i species 
Wrjown that coujd lie ensiaved by 'V hve hs an itujiiihnc ■ttvtR, /., 
Inttpts. Wt: stimjld i>.<v>, t>> .•siij'jposc ibai the tiiqudinc wprctes 
WAS repre»ented by tWnaies ofjty, siiid this is most irnjKobable. 
Fittally, the deep ctJoratnin aiKJve noted as occurring in the 
(■^-fumrtici ut n.;i.t N<-> ; wmild tnrlicaic that both the a- aiKJ 
;li-fen»alt's tx:l«rti);' 'i u tii<- .sanir sfjiwie^i Wc believe, thcrcfnrf, that 
this hypi>t:>tfii5iis iiw)' Us saicly rc/KCteU. 

'? tl may h«* snffgv'Mttv) ih.^t the (/-fi»nt;ilc i< :hv norai.il feajAic 
oi (tinj^es, ivhVreas the /^fcmalfis arc diseased forms — if rtjvidualj 
afiflicted w4th jtome slranjjjw r in»i<;t elephant lasts or iicrotttegaty I 
But even a{i»rt fnitn the very iVei|i«ciU nccurnsnce and unifonn 
deveiopm«at of the ^•tVmakLS., diMACcttMtt show* that »neh a view 
c*T)rnit Jx' scriotrsty cntertaitMrd. Thwr internal »tructun> is in ii© 
nssptet abnormal. Iht' (at: bf.Kly is well thnvloped ar»d the 
ov;<tt«:ii are tn tiic same .ttajjo and have the saine m»r(nai stnictuf« 
;us fht: ftvarif s cf (br ./-females If anything, the ^I'-temaU-a ar« 
(nurK \i^'oioii.«>, smnfn^h.it Uryer and 'Mipjilied with more fatty 
tissue (t-ivon in the '.iistai iuUvs of the lar^'e fort femora!) than tte 
a-f«m;ilcs In ,-i uii-.id, the ,i!~lernajcs avu sontewbat at>fiv«: itormAl, 
whik' the «-ff:ma!os, >.) far hs wr ar« able to judge, ;irc quite 
iionuai. Hi'nce ihi*; hyp'itht-si.'i. also, may be safely rejected 

3. Thf dim'»rfjh«:iT)i may be rtf^jiindedas the nssuit hf hybndism 
between /, n'm'tX'"- ar.d /.. Ulip4< This view is Kup^trted by 
tlw ibltowinf;- cfiti -li'f '.I'licni! ■ 

(<«) Hoth ■ipi.-ns iMiur iij tlie vi,-ry wiinc Incaiities, aiul inti^es 
is much rarer lii.ui r/iu/n^. • I lcnc<j the cjueens of thfl latter may 



4i»is^i)*s4ii!MiiiSitv^^-!byMi»k-.S't3t th^ir own S}>ei:i*s from other 
n«^» very id^iCiill <ut4 fertfllKiition by males oi 'r/as't£-rr a rcia- 

;(j<^) The itu|iitial (ligbts o* the two species luay occur siaiul- 
lafMSianfy. Iij|iiiet,.|ji«! «enJor author witrii-Tiftrii ;> flight i.ti liat'tg-fr 
frtMn A iMiMt ri<dt tw«i<)tjr leet a#af from the htftfiti nest a«d at the 
Hfy .mm ^i^ttB}',(.4/i<>' i'^ Mi)' a* Iht iibove-<kac«ihe«l Aigbt <rf- iht 
)4%rii^pe8.. .Andl ii may a)ia> b« stated t^«t h&kh t^eae {test* 
wctc i«if e ao^ j^^ tbeit9fe>re kave existed side by »<(|e /or ci^ote 

fMvvi0<M ^e^r , bad ton f<irt>llz«d diiriBg iter nufitial f%4iit%r a 
mak eim>ig«r ki^<l had n^fned iM^ the pareMai iteat to gi^ 
btfth to the «-#ttui)ea whith <«ielUR|t(rd their nuptial Atght on thC 
yjih of Scptembor, f^i. 

(r) Thii ww 4S alsci «u{)portird by th* feet thatf the •'^Ktyite » 
M> ciearty intrrjoiedlatil ih tHsuriy aU its charatstrrs between the 
r^malfi r/if^j'tr an^d tfie .if-fcflwilc; jw has been sM»n to the al^ve 
tj|bl«!«,.'. 

The arguments that can tie brought to hear against the hy- 
p^bcftis are the foitowing ; 

(a) Wke have faiiMto find any hyhrid tvorkers in the ne«l» 
,:.0iH^ii^a^^'mve^-'rt9 arii'J.fctnate*.: ;■ This «(h«uW be. 'the oase'tfrt- 
^.^p:■WcC-■■a^p^J«a*«5^lhaS<l»iistiife;J\>- J-fetnai** j^rdduoed- oi»)y ■ 

fjuerns.' B»it it mv)»t I:*: bonw; iii rwmfthat the bybrki between the 
worker, <'/i»f'yrr-ar(»i}' workci /n/i/t, i waulii tSifft:r presinnsihly (titm 
tJje parent ii{.»eete« V'tily m jrtivnnevliatc prkisfiy and it) having a pet- 
)<i)le iMrrOtesJiate iii siiafK-, S«i:h ititfcr«;)K-c> w.iuki nut tie cassiy 
dtet<;'Ct<?(i, M ativbody *irll c<.i.>fi,-':ii! uiii.> lu-s oaiHiiHStl ;i Urge .^crtea 
of MCTfkrr* of. the two .<s[*fi;u:'?i Ihc u'<irfc-ers are of -imaH »it€ 
antl tlift pi-ti<i)c i> fiooietHUfs <J«^:>ikH!ly uariabi.i evert within the 
limits nf tijje saint:. *i!x?oit;s of /-.astu!: 

(/;) It IS lOTjMOfKiWe tii;»l livl>riilt«j<i'>n toiild oriiur so fre- 
<ju<-nt,|y in a !si.4t!> 'if iLitiifo as ajipears ti< (>; mrficated by the 
hi^h jH-rccfiiagi? iii n<>»!.«i <'.>ittainK\^r «-|iemak'«? ^n»l their oceur- 
ri'tictf ii'i ■sijfh- wii,irh s<j}9arated iocirlitics if «<.• are rrally coa- 
iri.rttcif hy ri. ia->«i- cil hyhruhsin w»- ore ainiost «:oi;i>fj«-lleii t^i believe 
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than tb« «~fniMle mutH be tterik, notiifitlicUiiiing iwr w«i}-de- 
vciaperf ovarki, or the two •peck* mroiitd foiii^ finer have merf cd 
into ooe.^ 

(t) It necnu iniftrobabir that such «» aberrant creature aa the 
^'kauile would mate with the nwle of aitolher aperii-^. >tt thm 
arguitimt lo!*es much of its forre when we M«»p to reflfci.tJwt the 
(im'igtr male it very simii«r to the Utiftts male even m the struc- 
tare of ita gtntitwUa.* 

4, We m».y tuppciae that we are deirfnif with s true casie of 
diiiKHphiiutt in the femutle kx On Arsit thouffht thi« leciua tm- 
''pwoballilc because dhnorphk queens, in the -atnct »enae ftf thr 
tenM, ere unknotwn among atitn. But wli»n we atop to eon»Kier 
^IMI the "Kipitii beei aiMI walfM exhibit an eswn^lly MmiUr dimor- 
phiam, except, th^ one of the two wMgcd foritM, the worker, is 
' »trriie'(afKl thia may alnt* be the caac with the t.-iemale of L 
ituifes ^) there \a iK>thing prcpojrtcn>u» in thin view Moreover, 
HI aHia- the wmglcM workcrst have ^KmacHvct m many apcciea 
bcx^DfMe (fimorphk, devc)n|)jng jioldicr and typical AorkerOirras, 

' W intfTfheSati^ Why, ibrn. i»»y wc iKvt t'«j>cU ilie wiiiu;e(i 
q«ic«»ta in atititie aiwei W exhihit '^1^^ ^ikmAv^,'' 

espjmaily when dimurphiain " rwim in the bhH>d," to to spcal;, at 
Mil the social Hytneoc^eta f And vhy miy not la /aH^f b*, , 
Jiich a npfcies m which the old and, ckepty -rooted tendency i$ 
brcnkingout in a novels form ? Thi* 9mhM at leaat complete tlM 
theorettciti pos«ibiltties in female anta a» reptCvS^md m ihe folr 
fowing diagram : 



W'oriicr, m wniU «91m1« iitmm, or tetii* toMd. 

Wtotln^wlrMr «wk«r Major. «r ««Uk». »A«Mfa, tf-%ul*. 



It thua-appears Uui of the four bypnthoaaa^ two^aMy be nejaocd 
a* too'impr«!b«Me to be-entertaincd»fM that tlic- true an«an^ir«f 



t t miiiii i w tt*>.j|nrtnwlir <«ik '' 

«M»HtM>Wi«a| (>.•«•«• WW 'I I i J *i iy y,'i Wi j -^ft^JuM^i/miiff^n^-^ ■ 



thc dimorphism oi the knialc<i of /_ !,itif>ts is to be ysught in the 
dirt;cli.,n of hybnrbsm or of diinntfihistii i>'«.fw stneto. Only 
further observation antl c«]K:c»ally tvpenment ran enable us to 
c)cruir urtitch of these interesting allern;Ui\rs (tmfronts us.' 

For th« present we inctinc to the Ijchtf that \\\<- <t and,)S-female9 
of ft^tiffi represent I rue dimorphic forms, and see in this cxm^ 
dition an interenting reprtttwiv of whatmay have led to the di^ 
ftrciitiation of the pnnBtive winged tfinaic ant into .workeni and 
queens. It is (granted on alt sides that insects hke the tuM\ 
social wasps atid bees, which pr««ent three sexual .{ri^uies, yut., 
males, (jueena and workers, are to be derived from form* with 
rmly a siingle female form. Th the bees and wa^A there caii~ \)fb 
no questt<^n that this migina] female fonn was winged Kite the 
male, and we should expect this to tie the case also with tiie •Bta',' 
but so eiiitneitt a myrnecoiogist as Profcsstor Emcty takea fffilOt 
a dtiTerent view of the matter ('95^, \t. 775). He iays: " If '^ 
above comidered denvistion of ants from Mutillid-like HynMett^ 
optcra be j^rantcd, we must suppose, furth^^rmbre, that in priai" 
tive ants, as in the MuttUtds, the mates were winged, but the' 
Cemales wmgicss, and that tlu: latter subsequently reacqitttt<(l 
tn^.- This suf^x^sition is upheld by the- ftet' thM wiiiglaM-- 
l«inai(;». are 'most coiihiumi1>: luet wjth among the DoryKnaC'Mut^- 
P<T«erin,T, f /•., Ill those wry ji^roups of ants whi^h are tJ»e most 
primitive, more rarely among the Myrmicma;, and moat rarefy, 
and, »o lar ai> I am aware, only as ituiKvidual anomali^, in the 
I><>ii£hocicrin% and Caffiponotina:. '|~he frequency (ii occumspce 
of winglcw fcHiaies is, therefore, inversely as the phyletic stage 
of JevelflfMnent of the thfierent groups of ants. 

' In dM I ««)«kipb»» and. Hftiiencf4««, >f ««.occ|>( • tleir c*«** like iitt T«ry«iM 

Cliakiiltdn, tb« fettwi* mx «««■» «a be triorc ftohe t(> <tiRKir|ibiun ifcan themaie. Id 

. UiptoTi the (vw irc<Mir<i«<4 <fMc«'<rf (bcncwplMMi occur in nialei ; K^.,ht the BntiiiaB' 

Ctirttf^ria. IW1MW****- ^ Ktit*- llnittler, -*•»• i Owtn Stekeo, "fj) •"**• **•* N'*''*' Ai»er-. 

<rw- pr«*itttf» riiin«f;:^>9ffl iii Ihe fffmaksi. wKile !n«rtt o( iht Aiithitbidw n* ttiA *o 
»hia«. n in the imiWi. t!)i< liiiitotyliisfn leen in >h« "bigk''*ili«d "tqw" fluliJEl'af 
tW Hj'trttMKlx naaing tlw r.«4ao(>t#i wxl tiW^ " high" attd " kMr '' nkM€ (>it#«M|>- 
ler» t r^at/i.ttlii auitfuiaria ■ Aiei^tiiht Buesim ('ft*, (^- .^-4a'), »MOBbl%i dM^ol 
ttM- %>ita.l« i.isiHi &tii^t in Mt^'a:iu>r«tf:'«B4'<sKC«iii'<te«ek)(i^ iiliiiW«liM«' 

of tlM aiiiinc lex. In ttw tiOtar eiuK, Jk(>««*<r..|ltt twtf btraH an rou cwuiMlcd^^ 
i«iliirnri*H't«w tvimwhii 
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" Sot onJy is the normal (occurrence of vrii^ticM feinitks Jttnocg 
existinir spectea evidctice of a sinuUr condition aiiKiag the pHmi^ 
live ants, but it a!*a fumiMhcM the most natural cx^ibnation of tb* 
origin r>« the wingless worker* I surmise that tki aMttt/ra/ am/s 
ceititttHhii small tacutus oj u-iuglcss f/ntial^i ^mvtig xvkii^k sterUi 
m^sndmals wert stthsi-^t mtly differeuhatfd as xmrk^rs. "Wst 
*»ng«. M> readily deciduous in the ({ueens of cxisdttg anbi^ were 
.'n«i9?ly acqtiired from rudiments tttill perswting in the (jfitogcrty. 
bjr a process ol rfvcrsfon to tht; winged artcestora." , 

We are unable to aiutcnt to this v»ew for the followMig reasons : 

J, WW1» there *« no end of cv-idctice to show that the mmt 

>-i(|ivenw ittKCt* bave ioat their wings duriitg phylogeny^ tiu^« t» 

^ft(it;/tD our knowledge, a single insect^ which can be sat»tf|ct<^y. 

>h4ltWB to have fcacquired these ofgatia. At any rate the loa- 

!^ M *«b|I»~» *■ iQiici) «aaier prtxesi Dian iJteir ac<|uimttoR.' 

'i ' l^l!«i]^>I^J^,ni(?thesia|^^ a wing^^oaddapti m both aeses 

i^#|##*^^¥fli**^ tllir-JiMtttes- 

:^i|Nl»-|«f|i[M|'iyM^^ fonHk^rfi' and a 

c < > iip>i <ft i Ml y. rtcw»' w w r n w idrtqn or..«i«agi ai tbc feamic* of aft' 

. tip* fn^gil«a:<il^^«^«>f. AjcaiaiMttmJ^y Tlut would aeem t«» be 
. a nQe(feaaL«oni{4icatton of Aatlen, apart from the tuA that it ia 
! vMNMfciua^ to invoke the trfmcurt prindph; of revenion to ac-. 

c<Mint fi»r4dK «eaM»|<Miitton of orff^ia. 

2. £<9Mttng waapa and beet certainly show tbc ppaaibilitr «f 

ddKerentftjoa into worker* and queen* pricN' to the loas ot winga. 

tfto i^m < ww«M ito a <"« «* * yrtw'T*' <» »>** Hc^fhr <'•«« w». iw, tai> 
iw» mm^ ««IM: tiUiBitan I «'ilM «mM«» krw «' hrbraj^lMnffi <Ht,» inte to 
wMsk, I ^•k^'MtuMiaB ho m*** bm tfimlcd <» aiiBW»tow <ia> jiawthit. IV 
twliio«a< awT ehwmn ti * iwrfaal pwwn wi»Wit vgm of tht. UcUoijr 
«k6<m(liai«i^fai«-aMikntMr. «iawM«|>brM»ftMiw«ai«4^^ ttA 
^r Miotic conidmlr kMi in • *i<i||le gcMMikM. Tim kemt^ «k«l«t fining 
le»^a«!tmft(«flt, *« BMoite l«M tiM Oaw |W«4mi ef «g|» cf w(MHaM«a Inter- 
IkM, IN> ty w iM w i <»>|i they 4i»«ppt«r BUwtyi* A tWrtfcai )M»*«a« tfitw. 
or tM««4Ki)y » 4MiataV *csi^ MMciw*! *a Uw >kia. 

" TlwMt «*oiMioBiais w1m> toe t)r<niii«cru:al> thtaria, hiUmI wt mw<ltw uf 
ottlierrftt (*(.U, iHtagrne * vr(J««»i nf Mtw u f im^uM ity^«i^tel| «Q' ^-MigM ■•.■•»• 
irnMd mociknxl Mcuennu Wtut scuiBHr hapfieai t» MMltr "nqr ^Mk****- A» 
«l^«nHp ttc|Mr m HiildMtty mix ti irdacad auil ipMihroi or wddeaty <tiMVfkinal||ft. 



And fhfrr is fin stfong crtdence to ibow that this ,.'nidm<ii\ thd 
not exist m the ancesiraJ anu, for ihf Obr,vlif!.K arc hanif)- »» the 
A'rcct line of Vvii-mirk) «i*-«(e»tt. and the rr>oerina-, thowg'h very 
pr'Hiiitive, mil stem' the dtHcrenuati.iD into wmgMi cpit'cn.<i and 
wmgleas* worktrs m eome <i( ihcirmnnt gcncraliicd genera (0»*a" 

3 riwt rht* most nafara? way »'' accounting for the wirj|rte<s 

«arfc<>f» !«i thr<iiigh loss u< ti)o or^i;.ins (4 lltght in one of tbe t^o 

nm^ft'il femnie forms, is aKo imlicaitctJ by the pht^ftmneita «f 

tfrgat^'/Hoqjhisw aniunc maier ..tits It is known that m a few 

sj>>rati»c specie!* twlonging to several g«-nera the males are wiog- 

Jcss diKl liavt; assumed a wrtrker-liki." form, eipeciafiy in the de- 

vdotjiOK'nt of tljf thorax Jht-se ^fx-oifis are, A/t^g^aus ofratu/Us 

jSini!"i; 'S')' f'f'fi'i'a'yeiu'* mtiitn'iis (AdletTt '84), ( itrt/iMfiH- 

tlv'n ::bl'tmf'-hli)pit ^Krnol 'q3>, t'oturn />UHLitttisfima (iimeiy *<JfS«*) 

add /' fffrt/z/w/na ( i'"i.i(.i '93) This same reduction of this 

\ii!. s ". ■iJd I'll in 3 timri* or ie<}s advaju'wl cmiditton in some 

m.iic MutiHitlv M! thcK co5es arc most ii.Yturaliy eiCpI^itod 

b) lais o»' the or-jfan^ of fhjjht. and ue ;«rc juirtifietl in adtoptiAg 

,thc saftw c>:f)}an.t»k»n to aucomn i or the wmj* less ijonditkiu.-of the 

-^srorfcerat ^-OjfjrxVw'jf /thtr; ftvitlcf,*t!iefcf<fft; *»ii%i\& rHfR-V frnta^ 

Ki5Kj> > t", .wsyiruv;; th;H 17 .rH^^.a;ictbtars rtf'!tft*'"3ttls-idt' three 

TdV^V%,' wof^*>t'«,\';ua;ns a,!i<j mairis. wi-re aljke wlhjfefl, and that.- 

_irs6 worki.'rw' lost tbdr u'jligs-cilhf'r s,i»ddctijy in actortfince "W^ 

Hfra<<fey's pri«<*tp)e. or i oncomitantty witli the atnopiyy of the 

o\.trti's ariii tin: asaiimptJOii of the i^trtfr worker characters. 

Thiis if A'loki be- t'hr workers that nave Icwt liioir «'tti^.<i and th« 

']ucen<< iwtf not roiC<t'«rc<;i, hut rtrtaincrJ tbeM; organs which 

^.M^vi f< lilt m as f i"" c()mn>on hcritjj.5«.' *^ •''^ *^**' Ptcrygotc insects 

W8UX>tiKAI»HV. 
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